Computer simulations on the exposure indoors from cosmic ray muons were practiced in the framework of non-scattering and non-cascade assumptions. The model buildings were two-dimensional, rectangular, and were made of a normal concrete. A stratified structure was assumed in each building, where no mezzanine was considered. Walls were not taken into account yet. The distributions of the exposure rates in 26-story buildings were illustrated in contour maps for various sets of parameters. All of them gave basically archlike patterns. Analyses of the results showed that the exposure rate is affected most largely by the floor board thickness. The ceiling height would be an insignificant factor for short buildings. The min/max ratio of the muon exposure rate in a moderate size building was estimated to be more than 0.7.
Introduction
While the importance of the indoor exposure has long been pointed out from a standpoint of the population dose, we are still in a stage of 
sions with atomic electrons. The stopping power and the range of muons in a normal concrete as well as the NTP air were calculated originally (see Table 2 in the reference 1)). The building structure was modelled as shown in Fig. 1 . Each floorboard was made of a uniform normal concrete, and no mezzanine was involved.
The results obtained within the scope of the non-scattering and the non-cascade modelling are shown here in contour maps of the exposure rate (MR/h).
Results and Discussion
Three model buildings of 26-stories are illustrated in Fig. 2 In the lower three buildings of Fig. 2(b) , all the floorboard thickness is changed to 10.6 cm, a half of the upper three buildings, while the ceiling heights remain 3.19 m. It is apparent that the exposure rate from cosmic rays will be raised either by narrowing the lateral width of buildings or by thinning their floorboards.
The effect of changing the ceiling heights was also examined.
Taking into account the most popular building-designs in Japan, the ceiling of 3.19 m which appeared in Fig. 2(a, b) would be an extreme case of a high ceiling. Therefore a ceiling of 2.13 m was considered as another extreme case of a low ceiling. The buildings in Fig. 3 (a,b) represent the case.
The upper three have a common floorboard thickness of 21.3 cm, and the lower three 10.6 cm. It is recognized that the min-max difference of the exposure rate become more distinguished in Fig. 3 (a,b) than in Fig. 2(a, b) . It means that the exposure rates become more dependent on each position in a building if the ceiling is lowered. But it is necessary to keep in mind that this feature was recognizable only for tall buildings of 26 stories. The min/max ratio of the exposure rate in the largest building in Fig. 2(a) was about 0.7. Since the ratio generally decreases as a building becomes larger, and since the above building belongs to a category of particularly large ones in Japan, the ratio of 0.7 will be nearly the smallest value.
The relative importance among various factors is to be checked. The altitude variation of the exposure rate along the median lines (see Fig. 1 ) of the model buildings were examined in order to compare the thinning effect (12) The result will be compared with those of model calculations soon. Calculated results for walled-buildings are also ready to be presented.
Conclusion
(1) Within the limitations of the non-scattering and the non-cascade conditions, we can infer from the results of two-dimensional computer simulations that the exposure rate from cosmic ray muons in non-walled concrete buildings is affected most largely by the thickness of floorboards.
The same or a little less effect will be born by the dimension of the lateral width. The ceiling height will not be a significant factor for moderate size buildings like five-story apartment houses.
(2) The distribution of the exposure rate will make an archlike pattern in a rectangular building, and the min/max ratio of the exposure rate in most buildings in Japan will be more than 0.7 if only muons are concerned.
(3)
It is also anticipated that a solid-block model will do to exhibit mere a rough distribution pattern of the exposure rate in buildings' interior if it is fairly a hard task to practice the computation taking into account internal structures.
